Homologous recombination between p53 and its pseudogene in a radiation-induced mouse tumor.
Genome recombination is essential for life; however, its dysfunction causes cancer. Here we report the formation of a chimera structure of the p53 gene due to homologous recombination with the p53 pseudogene in tumors produced by repeated local beta-irradiation of the backs of mice. The recombination occurred near the 5' end of exon 5. Because this tumor carried a 5-bp deletion in exon 6 of the expressed p53 allele, and the defect in p53 is reported to elevate the cellular recombination activity, this chimera formation is thought to be initiated by a radiation-induced DNA double strand break in the p53-mutated cell with enhanced recombination. The abundance of this chimera structure was estimated to be 8% of the total of tumor p53, and the functional p53 side of this chimera had no deletion in exon 6. The indication is that the recombination occurred before the loss of heterozygosity of the mutated p53 allele took place but after a few divisions of the original heterozygous p53-mutated cell toward monoclonal expansion. A novel mechanism of cancer induction is suggested.